Fluidity properties of isolated chloroplast thylakoid lipids.
Chloroplast thylakoid lipids have been isolated free of photosynthetic pigments using a combination of high performance liquid and thin layer chromatography. The hydrophobic fluorescent probe, 1,6-diphenyl-1,3,5-hexatriene (DPH) has been incorporated into aqueous dispersions of the isolated lipids in order to investigate dynamic and structural properties of the resulting bilayer membranes. Time dependent fluorescence anisotropy decays have been measured and analysed assuming the wobbling-in-cone model (Kinosita et al., Biophys J 20 (1977) 289-305). The DPH fluorescence lifetimes and the static and dynamic fluorescence anisotropy decay parameters for the probe in a total lipid mixture or in pure digalactosyldiacylglycerol (DGDG), changed in a predictable way with increasing temperature (10°-36°C). For a given temperature, it was found that the total lipid mixture was in general less ordered and showed greater dynamic motion as judged from DPH fluorescence anisotropy and compared with the pure DGDG system, although at 36°C differences in dynamic parameters were less evident. Overall the results obtained emphasize the highly fluid nature of thylakoid membrane lipids and give a basis for investigating how intrinsic proteins modify structural and dynamic properties of the in vivo membrane.